Background: Acquired heart diseases such as myocarditis, cardiomyopathies and rheumatic heart diseases are important noncommunicable diseases responsible for morbidity and mortality in children. We aim to describe the pattern and distribution of cardiomyopathies in children less than 13 years in a tertiary hospital in Southwestern Nigeria and compare with patterns in the subregion. Methods: Prospective and cross sectional, involving consecutive patients diagnosed with cardiomyopathy using echocardiography at the Paediatric Department of Lagos State University Teaching Hospital, Lagos Nigeria between January 2007 and December 2014. Results: Cardiomyopathy was documented in 31 (2.75%) children with structural heart disease and constituted 25% of patients with acquired heart disease during the study period. The prevalence of cardiomyopathy amongst the children attending the study centre was 9 in 100,000 children over an 8 year period. The mean age of the children was 5.48±4.0 with male to female ratio of 1:1.30. Congestive cardiac failure was the commonest indication for echocardiography, in 48.38% of all the patients. Dilated cardiomyopathy was the most common disease accounting for 71% of the cardiomyopathies, followed by Hypertrophic cardiomyopathy (16.1%) and Restrictive Cardiomyopathy (12.9%) respectively. The subjects with dilated cardiomyopathy were younger than the subjects with hypertrophic cardiomyopathy and restrictive cardiomyopathy. Conclusions: Cardiomyopathy is an important cause of congestive cardiac failure in children. Dilated cardiomyopathy is the predominant type of cardiomyopathy in our subjects followed by hypertrophic and restrictive cardiomyopathy. The subjects with dilated cardiomyopathy were younger than the subjects with hypertrophic cardiomyopathy and restrictive cardiomyopathy. Endomyocardial fibrosis is the predominant form of restrictive cardiomyopathy in our subjects.
Introduction
In Sub-Saharan Africa, preventable causes of death such as infectious disease, malnutrition and neonatal conditions still predominate [1] . However, non-communicable diseases otherwise called neglected diseases are also important causes of morbidity and mortality even in children [2] . Acquired heart diseases (AHD) such as myocarditis, cardiomyopathies and rheumatic heart diseases are important diseases responsible for morbidity and mortality in children [3, 4] . Although the distribution of the AHD varies from region to region, in recent times myocarditis with dilated cardiomyopathy were the commonest acquired heart disease followed by pericarditis and rheumatic heart disease in children in Africa [5] . With the advent of echocardiography in many centers, more cases of cardiomyopathies are being recorded.
Cardiomyopathies are a heterogeneous group of diseases of the myocardium associated with mechanical and/or electrical dysfunction, which usually (but not invariably) exhibit inappropriate ventricular hypertrophy or dilatation, due to a variety of etiologies that frequently are genetic. Cardiomyopathies are either confined to the heart or are part of generalized systemic disorders, and often lead to cardiovascular death or progressive heart failure-related disability [6] . There is no general consensus on the classification of cardiomyopathies but traditionally, Cardiomyopathy has been classified as Dilated Cardiomyopathy (DCM), Restrictive Cardiomyopathy (RCM), Hypertrophic Cardiomyopathy (HCM), Arrhythmogenic Right Ventricular Cardiomyopathy (ARVC) and unclassified cardiomyopathies [7] . American Heart Association (AHA) has classified the cardiomyopathies as either primary or secondary [6] . The primary heart cardiomyopathies are those disorders that are predominantly confined to the heart muscle and they could be of genetic, non-genetic or acquired origin. Secondary cardiomyopathies are disorders that have myocardial damage as a result of systemic or multiorgan disease [6] .
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The management of patients with cardiomyopathies have many challenges especially in resource poor countries, some of which includes the difficulties in diagnosis which requires specialized cardiological investigations that are lacking in these regions, the lack of access to appropriate interventions such as heart transplantation and a high mortality associated with it [8] .
Methods
There are have been only one reports from Nigeria on cardiomyopathy in children, the only one, reported only dilated cardiomyopathies in only six cases [9] . There has also been no previous reports on cardiomyopathy in children in Lagos hence the need for this study which aimed to describe the pattern and distribution of Cardiomyopathies in children less than 13 years in a tertiary hospital in Southwestern Nigeria and compare with patterns in the sub-region. This is a review of prospectively collected data of all patients diagnosed with cardiomyopathy using clinical evaluation and echocardiography at the Paediatric Department of Lagos State University Teaching Hospital (LASUTH) Lagos Nigeria between January 2007 and December 2014.
One echocardiography machine was used on all the subjects throughout the study period, a GE Vivid Q echocardiography machine reference number 14502 WP SN 2084 with appropriate sized probe. It has facility for two dimensional, M-mode and color flow Doppler imaging. The Paediatric Cardiologist performed the echocardiography on all the subjects. Hypertrophic cardiomyopathy (HCM) was diagnosed on the basis of asymmetric septal hypertrophy, septal disorganization and systolic anterior motion of the anterior leaflet of MV, the ratio of septal to posterior wall thickness is greater than 1.3 [10, 11] . Dilated cardiomyopathy was diagnosed from echocardiographic evidence, including at least two left ventricular measurements (decreased fractional shortening, decreased posterior wall thickness, or increased end-diastolic dimension) exceeding 2 standard deviations for age or for body surface area, the presence of dilated left atrium with poorly contractile left ventricle (left ventricular systolic or diastolic dysfunction) with LVEF less than 50% [12] . The diagnosis of RCM was based on an echocardiographic pattern with "one or both atria enlarged relative to ventricles of normal or small size with evidence of impaired diastolic filling and in the absence of significant valvar heart disease and shortened mitral and tricuspid deceleration time (<150 ms) which is shortened further during inspiration [11, 13] .
The data were imputed in a personal laptop and analysed using Statistical Package for Social Sciences (SPSS) version 20. The children's age, sex, indication for echocardiography and diagnosis were documented. Tables are used to depict those variables. Means of continuous variables were compared using the Student t test and proportions using Chi-square test. Level of significance set at p<0.05.
Results
A total of 315,150 children ≤13 years were seen at the in-and out-patients units of the Department of Paediatrics, LASUTH during the study period out of which 1495 children had echocardiography done. 1126 (75.32%) of the total children who had echocardiography done had structural heart disease. Cardiomyopathy was diagnosed in 31 (2.75%) children with heart diseases (congenital and acquired) and 25% of those with acquired heart diease. Two out of every one hundred children who had echocardiography done had cardiomyopathy while a quater of those with acquired heart disease had cardiomyopathy. They comprised 14 males and 17 females with male to female ratio of 1:1.30. The mean age of the subjects was 5.48±4.0 while for the females and males is 5.97±4.14 and 4.85±3.89 respectively. The difference in the mean age of the subject according to their gender is not statistically significant (p=0.46). The prevalence of cardiomyopathy amongst the children attending the Department of Paediatrics, LASUTH was 9 in 100,000 children over an 8 year period.
The indications for the echocardiography in the subjects is as shown in Table 1 . The commonest indication for echocardiography was congestive cardiac failure comprising 48.38% of all the patients. Dilated cardiomyopathy was the most common disease accounting for 71% of the cardiomyopathies. Followed by HCM and RCM respectively as shown in Figure 1 . Figure 2 illustrates the sex distribution of each type of cardiomyopathy in the subjects. The subjects with DCM were younger than both HCM and RCM, this difference was statistically significant for DCM and RCM (p= 0.01), and while it was not statistically significant for DCM and HCM (p=0.87).
The hospital is a tertiary institution in Southwestern Nigeria and receives referral from the region. The general Paediatric Department is an 83 bedded ward. The out-born unit is equipped with 14 cots and 12 incubators. A Paediatric Cardiologist is in charge of the cardiology unit. Patients referred to the cardiology unit of the Department are evaluated with chest radiograph, electrocardiography and echocardiography and other ancillary investigations as required.
Tables 2 depicts the distribution of cardiomyopathy in the study subjects. The relative frequencies, sex distribution and mean age of children with cardiomyopathies are displayed in Tables 3 below.
Dilated cardiomyopathy
There were 22 cases of DCM, comprising 71% of all the cases of cardiomyopathies. It was diagnosed in 12 females and 10 males with a male to female ratio of 1:1.2. The children were between nine weeks and 11 years (mean of 4.76±3.53) with a median age of 6.5. years. Twelve children were ≤5 years, eleven were ≥5 years and the age of one was not documented. 
Discussion
This study aimed to describe a hospital based pattern of childhood cardiomyopathy in a tertiary health facility in South Western Nigeria. Cardiomyopathy was documented in 2.7% of all children under 13 years with a structural (acquired and congenital) heart lesions. This finding is similar to earlier reports [14, 15] . Okoromah, et al. [14] documented seven cases of cardiomyopathy with a percentage of 2.4 over a two year period. Bode-Thomas, et al. [15] in their study on acquired heart disease in children in Jos, documented 37 cases of cardiomyopathy over a 10year period. This finding is similar to what was recorded in the present study (32 cases in eight years), the difference being the shorter duration of study in the present study and a fewer echocardiography done in the Jos study compared to the present study. The incidence of cardiomyopathy is difficult to describe in Africa because there are no community and population based studies and secondly because of a lack of uniform denominator in most descriptive studies. The incidence in developed countries is between 1.13 per 100,000 and 1.24 per 100,000 children [16, 17] . The prevalence of cardiomyopathy in children in this study is 9 in 100,000 children. This value is much higher than that recorded in western countries [16, 17] the difference being that our study is hospital based and may not be a true reflection of the actual value in the general population when compared with the value in USA and Australia which is a population based study. The most common cardiomyopathy was DCM accounting for 71% of all the cases. This is consistent with findings within and outside Africa [15] [16] [17] . The children with cardiomyopathy were aged 9 weeks to 11 years with a mean age of 4.96±3.53. Not surprisingly, congestive cardiac failure was the most common mode of presentation in the subjects with DCM accounting for more than 50% of the presentation. This is also consistent with findings from other researchers [5, 9, 16, [18] [19] [20] .
Restrictive cardiomyopathy
There were 4 cases of RCM accounting for 12.9% of the cardiomyopathies in the study subjects, including three cases of endomyocardial fibrosis (EMF). There were equal numbers of males and females with a male to female ratio of 1:1 and the children were aged 7-13 years with a mean age of 10±2.94.
Hypertrophic cardiomyopathy
HCM was diagnosed in five patients, representing 16.13% of the cardiomyopathies in the study subjects, with a male to female ratio of 1:1.5. The subjects were aged 3 months to 10 years 7 months with a mean age of 5.05±4.96 years. Two of the subjects were infants, one was 3 years old and the remaining were ≥10 years.
HCM was the second most common cardiomyopathy in this study. In other studies, HCM was also more common than RCM but less common than DCM [5, 9, 16] . HCM is a heterogeneous disease with diverse clinical presentation and course, presenting at different ages from infancy to the elderly. In this study, our subjects were aged 3months to over 10years and they presented with varied clinical presentation. The diagnosis of HCM was made clinically by cardiac imaging using a 2-dimensional echocardiograph. Genetic testing is used to make a definitive diagnosis in suspected familial cases. Genetic testing is not readily available and it is expensive making it inaccessible by the patients. There are was a case of a dysmorphic child with a possible genetic mutation, however there was no known familial tendency and genetic studies could not be done to exclude possible mutations in affected genes.
